Abstract: Urban gardening (UG) as a component of urban agriculture (UA) has reached popularity during the last decades. This growing interest depends on several factors including the different functions that have been attributed to UG over the years, operating from the economic to the social, health and cultural levels. While multifunctionality of UG is well documented, only a few studies investigated individual gardeners' motivations, which can be subjective and heavily affected by the local context in which it takes place. The paper aims to detect some peculiar features of Milan city gardeners, in order to highlight the motivations of their activity through an innovative and replicable approach based on multiple correspondence analysis (MCA) and hierarchical clustering analysis (HCA). The analysis has been applied to the Milan case study, in the North of Italy; the results suggest a great importance of the social component of UG, and trace some different gardeners' profiles.
Introduction
Over the last two decades, the attention paid to urban agriculture (UA) and urban gardening (UG) has increased significantly: the main international development agencies, such as Food Agriculture Organization [1] , United Nation Development Programme [2] , United Nation Human Settlements Programme [3] , International Development Research Centre [4] , International Water Management Institute [5] , Consultative Group for International Agricultural Research [6] , Netherlands Urban Agriculture Programme [7] have integrated UA into their policies and programs; urban planners and urban planning associations such as the American Planning Association [8, 9] have recognized the usefulness of integrating food systems into land use planning; urban farmers have organized into cooperatives and associations to protect their interests, spread their knowledge, extend their farming projects and inspire other similar initiatives [2, 10] ; environmental movements have given a boost towards a heated debate about environmental policies and its consequences. In very general terms, urban agriculture can be described as the growing, processing, distribution of food and nonfood plant and tree crops, and the raising of livestock, directly for the urban market or private needs, both within and on the fringe of an urban area [11] . Horticultural activities are by far the most widespread form of agriculture in cities [2, 12] to the extent that the terms "urban agriculture" and "urban gardening" are often used as a synonyms even in scientific literature. The scientific debate is rendered even more difficult due to the lack of the clear definitions of UG, due to its heterogeneity in purposes, shapes and management [13] . UG in this research is defined as every no-profit process of intensive growing plants-of every type and variety, in soil or in containers-in an en plein air urban environment. Thus, peri-urban agriculture and every other activity that does not involve the direct cultivation of a garden-plot with food crops, such as livestock husbandry, zero-acreage farming [14] or entrepreneurial urban farming, are not covered by this research.
The recent growing interest in UG has to be evaluated in light of a combination of different elements and influences-influences that came from changes in lifestyle, social and ecologist movements, critique to globalization, consciousness about the role of UA in holding back climate change, interest about topics such as food security and others [15] . Moreover, although the number of urban gardeners on a global scale is largely unknown, the number of people involved in UG activities, or who wish they were, has been growing steadily in the past decades. In most cities of developing countries, the proportion of the population involved in UA is very large, reaching as much as 80% of the population in some Asian cities and more than 40% of the population in many African countries [16] . In these countries, UA covers a substantial part of the urban demand for fresh green vegetables, fresh milk, poultry and eggs [17] . In the USA, where UG has been studied for a long time [18] , an estimated number of 36 million households participated to food gardening activities in 2008, increasing to 43 million for the following year [19] . Of 36 million of participants, 33 million were estimated to be homestead gardeners [19] . Many European cities have a long tradition of gardening, and nowadays waiting lists to access an urban garden are very long [20] . UG practices range from individual initiatives, such as home gardens and illegal gardens in vacant lots [21] , to different kinds of gardening initiatives in which organized groups of people are involved in cultivation with a clear set of goals. UG projects come in many different forms such as community gardens, gardening in individual allotments, school gardens, therapy gardens and other structured small-scale food production initiatives [21, 22] , and they may be established both from gardeners themselves or from external figures such as institutions, non-profit advocacy organizations, medical centers or other private or public organizations [22] .
The paper tries to identify some distinctive features of Milan city gardeners, in order to highlight the motivations behind their participation in UG, for helping city planning policies to better address UG projects and promote sustainable practices [18, 23] . In particular, efforts to open up new cultivable areas in urban environments, as well as the drafting of management and regulations of the various gardening projects, could benefit from the well-rounded knowledge of the participants and their motivations and interests. A greater understanding of the reasons that encourage gardeners to cultivate may be helpful to achieve better management that meets the interests of gardeners and maximizes their participation in the realization of the benefits achievable through UG. At the same time, gardens should provide the opportunity to express and satisfy the various motivations gardeners are interested in, while remaining flexible and receptive to possible changes which may occur both at the individual level as well as in groups [24] . Since motivations that drive people to engage in gardening vary from city to city, the paper provides a replicable methodology, hereby applied to the city of Milan, which can help both to know what motivates gardeners to undertake UG activities and identify profiles in relation to their motivations. In fact, it is not possible to find a single reason why people participate in UG, as multiple motivations coexist. Indeed, while it is interesting to know which are the most important reasons for gardening, it is also interesting to observe to what extent the different motivations coexist and compete to form the impulse to participate in UG. Most of the research on UG motivations is based on qualitative methods, and in some cases is focused more on garden coordinators rather than on gardeners. The methodology allows us to understand the relationship between the different motivations and derive a classification of users that reflects what they expect to achieve from the garden. The application of this methodology for the analysis of case studies in not-developed countries should consider the different contexts in which gardeners live and operate. Indeed, these differences often translate into different ranges of reasons for gardening, which should be taken into account each time. For example, the sale of the produce grown in the gardens could play a crucial role for gardeners in some cities. The methodological approach is quite innovative because it proposes a multivariate analysis using a Multiple Correspondence Analysis (MCA) performed on data retrieved from questionnaires collected from a Milan gardeners' sample, then followed by a Hierarchical Cluster Analysis (HCA). This research is presented and discussed in six sections: an overview of the current knowledge regarding urban gardeners' profiles is given in the next section, and then functions of UG are presented to assess how gardeners' interests are met through its activities. The fourth section deals with methodology: it presents the design of the survey and the development of the questionnaire, and the context of the case study and data collection and statistical methods. The fifth one summarizes the most significant results and notes of our findings. The last paragraph attempts to draw conclusions and some general sketches.
Profiling Urban Gardening Motivations
A review of the existing literature on UG revealed few studies that explicitly investigate the motivations behind gardening within an urban context, which have highlighted various aspects of urban gardeners [23, [25] [26] [27] [28] . A first consideration regards the distinction between urban farming, which is mainly undertaken for profit, and UG, which engagement in depends on a broad spectrum of less materialistic reasons. The definition of gardening provided by Kiesling et al. [29] as "the intersection of nature and culture, personal values and expectations" clearly explains how involvement in UG depends on a complex mosaic of interests, possibilities, expectations, cultures, values and traditions of each individual.
The analysis of the literature reveals that gardening participation is mostly based on desires to access fresh foods, to enjoy nature, and gain health benefits [25] ; to produce quality self-grown food; for the experiences of pleasure, passion, and happiness; and for the contact with nature, soil and plants [18] . Similarly, Clayton's survey on backyard gardeners revealed that gardens are appreciated, in order of importance, for the opportunity to enjoy nature, for health-related benefits, for the opportunity to socialize and as a recreational place [23] . Overall, these studies report that the most cited motivations for gardening are attributable to factors related to personal well-being and own pleasure, whether these are achieved through the physical activities that they carry out in the garden, either through contact with nature and vegetables production. The social function of UG is considered more important by gardeners that operate in garden projects that have been created or organized collectively, open to all citizens, precisely for the purpose of developing local social links through social, cultural, or educational activities [28] . On the other side, family gardens are associated with a stronger emphasis on the dimension of food production [18] .
Kiesling and Manning [29] , in the U.S., found a strong relationship between participation in gardening activities and environmental identity, which reveals a deep and intimate relationship with the environment and nature [29] . Furthermore, Scheromm underlines gardeners' commitment to environmentally friendly practices, even when not necessarily mandated, as well as the need for contact with nature and the desire to learn and test their knowledge [18] .
Although many motivations behind UG participation are common across gardeners from different contexts, the range of motivations for UG is very broad, and different degrees of importance are given to each. Birky and Strom [30] posited that such diversity of motivations represents a key feature of UG, which will lead to urban gardens remaining a lasting feature of city neighborhood landscapes. A second consideration deals with the difference in terms of localization of UG projects in developing countries rather than in the developed ones, in relation to the aims. In developing countries, motivations related to savings and physical access to fresh, nutritious and healthy food are usually given greater emphasis than in developed countries [31, 32] . UA is a feature with a long history in the cities of developing countries [31] . In many cases, UG is helping poor people to cope with food scarcity and hunger, also providing them access to an additional viable income. In recognition of these functions of gardening, many international organizations are promoting the development of UG initiatives within their projects, contributing to the spread of gardening initiatives in developing countries [33] .
However, even in the wealthiest of global northern cities, there are pockets of severely food insecure communities using UG as a coping strategy and to contrast the perilous impacts of unhealthy food outlets clusters (e.g., fast-food chains and takeaways) which tend to prevail in those neighborhoods.
Our research focuses on UG in reality, well-placed in the context of the global north, the city of Milan. Furthermore, reasons for UG vary according to other external influences, such as geo-political and socio-economical contexts. Alber and Kohler [34] argue that in some Eastern European countries, such as Bulgaria and Romania, UG represents a coping strategy for the poorest sections of the population to react to economic difficulties. In the global north, which we refer to, economic motivation seems to be less relevant for urban gardeners, and even if the amount of produce represents a key factor for gardeners, growing their own food does not necessarily mean they do it to save money [28, 30] . Glavan et al. [35] compared UG in three European cities, Ljubljana, Milan and London, and they show that although some common elements, such as the desire to have more healthy food or relaxation, are common motivations to all gardeners, some differences exists. In particular, motivations related with saving money are more a concern for gardeners in Ljubljana rather than in Milan. This difference in expectations also affects the shapes and yields of gardens in different cities: findings from case studies of a number of cities across Europe reveal that the typology of garden reflects the different motivations of the gardeners involved, while at the same time it may frame the motivations of new gardeners [24] . In the same way, the yearly gross margin per 100 m 2 /garden for the three cities, calculated as the total revenue multiplied by the total cost, shows that Ljubljana has a gross margin seven times higher than that of Milan.
Functions of Urban Gardening
There is a close relationship between the motivations that drive people to undertake UG and the benefits that they expect to get from it [24, 36, 37] . Drivers of the spread of UG are numerous also because it has been proved to serve several functions: gardening, being inherently multifunctional [38] , providing different benefits related to the different functions it holds, operating on economic, social, health and cultural levels.
Concerning health benefits, UG could improve access to salubrious food, both at the individual and community level [39] , and it could increase healthy eating [40] and physical activity [41] , mental well-being [42] , stress relief [25] and improve food knowledge and skills [43] .
The economic function of gardening comes in the way it subsidizes grocery expenses, which may not be irrelevant for the poorest people, and it provides people with fresh vegetables that they may not have otherwise been able to access [44, 45] . Not only could gardening improve physical access to healthy foods, according to some authors it might also serve this function without any additional cost, since vegetables grown in gardens may cost less than vegetables bought in shops [46] . On the other hand, yield from urban gardens is often poor and some thinking is needed regarding how gardens could contribute to making the urban population food-secure [12] . Establishing new organized gardening projects in parks may be also a wise way for local administrations to reduce the costs of park maintenance, as well as to increase the park user base [45] . Furthermore, according to Been and Voicu [47] , the opening of a community garden has a statistically significant positive impact on residential properties.
Moreover, in the last years, numerous entrepreneurial activities strictly linked to UG were opened [48] , as the rooftop farms connected to restaurants (the Pullman Hotel in Paris), or to UG projects in restored micro-urban spaces in Paris [49] , New York [50] or Montreal [51] .
Social benefits derived from UG include more interactions, reinforcement of the sense of community within neighborhoods, improved social networks and reduced crime and the possibility for the garden to become a meeting area [25, [52] [53] [54] . In addition, gardening in the global north has been widely used to address racial, gender, and environmental inequalities with specific projects for the inclusion of one or more specific groups and/or to improve the urban environment and promote sustainable practices [55] [56] [57] . Urban gardens benefit the environment in many ways: through the increase of pervious surfaces, which reduces storm water runoff, through soil improvement and green usage of organic solid waste by using composting methods, and by strengthening awareness of food and non-food ecology [15, 38] . Gardens also provide essential ecosystem services in urban environments such as pollination, seed dispersal, native plant reproduction and preservation of habitat and green corridors for a variety of animal wild species [58, 59] . However, Pourias [28] identifies the food function-defined as the "quantitative and qualitative food supply gardens are likely to provide to gardeners"-as the most valued by gardeners and the central function of gardening, the one that contributes to and supports most of the other garden functions.
For the sake of completeness, several authors pointed out some potential risks and limitations of UG [12, [60] [61] [62] [63] : vegetables grown in urban gardens may indeed be unhealthy due to anthropogenic pollutants and contaminants. For example, proximity to traffic has been proven to lead to increased trace metal content in the biomass of garden produce [62] , and soil and water contamination could represent a health risk for urban gardeners [64] . These constraints pose a challenge for policy-makers, such as local institutions and municipalities, for the further development of UG [12, 63] . Furthermore, some production systems employed in agriculture are completely unsuitable for an urban environment, which does not offer large areas of cultivable land and does not allow the heavy use of petrochemicals, or the creation of any externalities to the surrounding residents [38, 65] .
Methodology

Survey Design and Development of the Questionnaire
The development of a pilot questionnaire resulted from the literature on gardener surveys and from any source of information, formal or informal, regarding gardening in the city of Milan. The pilot questionnaire was pre-tested on a small sample of urban gardeners and tuned up before administration. Questionnaires were useful to collect data from scratch and to gather opinions on UA from a broader base of the general public. Questionnaires are widely used in different disciplines, since they are very cost-effective, not intrusive or stifling for respondents, easy to compile and analyze; they are not influenced by researchers' own opinion and they do not provide any verbal or visual clues that could influence the respondent [66] . On the other hand, this methodology also presents some limitations: first of all, respondents may be likely to answer not as they think, but as they think is expected from them. Furthermore, it cannot obtain spontaneous answers when required, and it does not provide any way of checking misinterpretations and unintelligible replies [66] . Moreover, especially in the case of respondents not accustomed to questionnaires, many efforts to ensure that applications are fully understood and to guarantee the absence of influences among respondents are needed. All these issues were addressed in the drafting stages and pre-testing of the questionnaire, as well as during the explanation of the questionnaire to participants before compilation.
The questionnaire is structured in seven sections, each one for a different topic: growing space, growing techniques, growing skills and knowledge, motivations for gardening, contribution of gardening to food supply and household budget, food growing externalities and general household information. Gardeners were analyzed through this framework in order to obtain an overall view about motives, functions, practices, problems and techniques from the perspective of the gardeners themselves. In the sampling process, we have used a stratified sampling. The population of gardeners in Milan was divided in homogeneous subgroups, representing the different types of UG initiatives that can be found in the city of Milan. Then a random sampling has been performed and gardeners have been contacted [67] . Potential candidates for questionnaire distribution were found mainly thanks to the collaboration of UA project organizers, who were contacted via email to explain the purposes of the research and to schedule some meetings with gardeners. Initiatives which could not be found online, such as e-mail, phone numbers or representatives, were not included in the sample.
Case Study
The city of Milan has a long tradition of agriculture and gardening. More than half of its surface is intended for agriculture or forestry uses, and there are different types of gardening projects: besides homestead gardens and community gardens, there are also district gardens for social promotion, educational gardens in schools for both parents and pupils, therapeutic gardens in hospitals, flower beds and abandoned spaces transformed by groups of occasional gardeners, small gardens for self-production in social spaces, and horticultural areas integrated in numerous urban parks [68, 69] .
Over the last years, the city of Milan has been increasingly recognizing the importance of UA, designing new policies and reformulating and amending existing ones. On 21 September 2012 the City Council of Milan approved the guidelines for entering into agreements with non-profit organizations in order to create new urban gardens in the municipality, at no cost for gardeners and reduced execution time [70] . With this resolution the municipality committed to facilitate the establishment of new gardens in order to enhance and recover abandoned green areas, spreading the hobby of agriculture, fostering social formations, promoting accessibility of green areas and spreading participatory management of the territory. As a result of this political decision, the projects dedicated to UA have increased. Allotment gardens in Milan consist mainly of plots situated on public and municipal-owned land, exclusively intended for horticultural use and private consumption. The use of the plots is subject to an appropriate municipal regulation and to the payment of a yearly fee, in most cases with the possibility to use water provided by the municipality.
A growing number of new gardens have been established, and many others are planned to be opened in the next years in vacant spaces owned by municipalities, following requests by voluntary associations as well as individual citizens.
In 2015, the city of Milan promoted the Milan Urban Food Policy and Framework for Action Pact, which was signed on 8 October by the mayors of over 100 cities around the world. The Pact aims at creating a network of cities committed to shaping resilient, sustainable local food supply chains and good food cultures, also through the exchange of ideas and suggestions on how to concretely address common problems [71] . It includes the commitment to develop and implement policies that promote fair, sustainable and resilient food systems and a framework for action that focuses on six different areas of intervention: governance, sustainable diets, social and economic justice, food production, food distribution and food waste. Though its spectrum of action is very broad, UA and UG have a key role in the Milan Urban Food Policy with regard to the productive, health, educational, environmental and social aspects. The Pact also mentions the need for an inventory of information concerning UA, as well as for the development of multi-sectorial information systems for policy development that enhance the availability, quality, quantity, coverage and management and exchange of data related to urban food systems. In this context, comprehensive knowledge of the gardeners who grow vegetables in gardens in Milan represents a fundamental step.
Data and Methods
The coordinator(s) or founder(s) of each one of the garden projects in Milan were contacted and individually interviewed in order to understand the trajectory, history and the main traits of the different projects. Gardeners were approached either directly in the gardens, at scheduled meetings or through project mailing lists. Questionnaires were mainly distributed at scheduled meetings, and generally held with small groups of four or five gardeners, which were useful for the purpose of explaining the survey and giving guidance for responding to the questionnaire. After receiving the questionnaire, respondents had time to read it, and then each question was illustrated and explained to all the participants, and doubts were alleviated.
Gardeners individually filled in the questionnaires, and any further that doubt emerged during compilation was clarified. The distribution and collection of the questionnaires lasted from September 2014 to February 2015; an estimated number between 200 and 250 questionnaires were distributed, resulting in 60 fully completed questionnaires.
Despite the efforts, the amount of information retrieved from this research is larger for allotment gardens than for any other form of UA activity. This is due to the fact that home gardeners and informal gardeners were harder to approach and, especially for the latter, they did not prove to be cooperative. Given the large number of categorical variables of the questionnaires and their belonging to different dimensions of the phenomenon under investigation, as well as a traditional statistic with the common statistical techniques, two exploratory data analysis methods (EDA) were jointly applied in order to synthesize the information deduced from the whole matrix data and classify urban gardeners depending on their motivations for gardening in urban areas. In particular, given the prevalence of qualitative variables in the questionnaire, a Multiple Correspondence Analysis (MCA) was first performed in order to conduct a Hierarchical Cluster analysis on principal components of the MCA (HCA), which is common practice for surveys to classify individuals into groups that are as homogeneous as possible [72] .
The following section reports a description of the procedures and details for MCA and HCA, which have been jointly used to characterize some profiles of urban gardeners.
MCA identifies the factors underlying the structure of the data, making it possible to construct principal components optimally summarizing the data, hence highlighting the relations of interdependence between the variables in a small number of them [72, 73] . It allows the representation and modeling of complex datasets as clouds of points in a multidimensional Euclidean space; results are therefore interpreted on the basis of relative positions of the points and their distribution along the dimensions. MCA studies individuals, variables and categories. As for the study of individuals, two individuals are close to each other if they answered the questions the same way. The focus is more on populations rather than on individuals. Studying variables and categories, two categories are close to each other if they are often taken together. MCA may uncover the relationship between variables and the associations between categories as it provides one or more continuous synthetic variables to summarize categorical ones. In this study, qualitative variables related to reasons for gardening were used as the active ones and the other quantitative variables were added as supplementary information.
MCA has been performed as a pre-process for clustering to transform categorical variables into continuous ones and to characterize groups of individuals by categories with a smaller number of variables while retaining as much information as possible. Anyway, analyzing the distribution of variables along the Euclidean space may reveal some interesting aspects of the dataset.
To implement the MCA, seven categorical variables related to gardening motivations were selected from the dataset so that explained variance could be maximized. Questions regarding motivations asked to attribute a value from 1 to 5 to the various reasons for UG; in the phase of data processing, the values from 1 to 3 were categorized as "not decisive values for participation" while the values 4 and 5 were considered "relevant for participation". Variables corresponding to the level of education were considered only as supplementary in the process, and thus they are not directly taken into account in the analysis. Table 1 shows the variables chosen for the MCA and the corresponding coded names for the modalities.
The Hierarchical Cluster analysis (HCA) function aggregates clusters so that "the growth of within-inertia is minimum" [72] , which is the same as minimizing the reduction of the between-inertia. In other words, the hierarchical clustering aims at finding data sets or variables that belong together, and at separating them from the other data, resulting in a number of clusters. HCA is performed on the components of a factorial analysis and the hierarchy is represented by a dendrogram [72] . Hierarchical classification was undertaken using the criteria of Ward aggregation [72, 74] . The choice of the number of clusters is a central issue of every clustering method, and the HCA function implements the calculation of the optimum number of clusters as it constructs the hierarchy and suggests an optimal level for division, which generally corresponds to the one expected merely from looking at the
tree. A hierarchical tree may be considered as a "sequence of nested partitions from the one in which each individual is a cluster to the one in which all the individuals belong in the same cluster" [72] . The vertical axis of the dendrogram represents the distance or dissimilarity between clusters, and the horizontal axis represents the objects and clusters. The dendrogram is fairly simple to interpret, each joining of two clusters is represented on the graph by the splitting of a horizontal line into two horizontal lines. The vertical position of the split gives the distance or dissimilarity between the two clusters. Statistical analysis were performed with the SPAD software, version 6.25.
Results
Description of the Sample
In order to provide a characterization of the sample, Table 2 reports some general characteristics of the interview participants.
The sample of 60 respondents is predominantly made up of males (88%), the age range is between 35 and 82 years old, and the average age is 66 years old. The most recurring educational qualification among respondents is a high school diploma; the average level of education is between middle school and a high school diploma. By far the largest proportion of the respondents are retired (87%); the average monthly income of the respondents' families-computed on the total number of valid responses, 69%, compared with the total ratio of valid responses of 95%-is between 1500 and €2000. Answers regarding the monthly food budget reveal that almost half of the respondents spend from €200 to €400 per month in food expenses. However, it should be noted that questions revolving around family income and expenses are subject to various distortions related to the reluctance on the part of respondents to talk about private matters. It is likely that these values are an underestimate with respect to the real data [75] . The size of gardens varies greatly, both across and within typologies. Most allotment gardens consist of 50-square-meter plots which are divided into individual plots of the size of 25 m 2 , each one run by two gardeners per time. Some gardens are collectively grown and managed. Growing food in both large and small plots, these gardeners grow spaces that range in size from roughly 12 m 2 to 125 m 2 , with a prevalence of plots of 25 m 2 . Motivations and benefits of gardening were rated from most to least important as reported in Table 3 . While responses underscore a wide diversity of motivations behind gardening activities, there is a common emphasis on the healthiness of self-grown vegetables as well as on the numerous health, social and environmental benefits related to gardening.
Gardeners think their landscaping practices have slightly more than a moderate impact on the local ecosystem but they do not mention environmental concerns as a motivation for undertaking gardening. Economic arguments are barely considered; saving money was cited by the majority of the respondents as an irrelevant motivation. Social motivations are considered particularly important, and many responses emphasize the ways in which gardening fosters community by strengthening relationships with other gardeners, through conversation and exchange of seedlings or crop surpluses. Eventually, classifying the reasons for gardening by the importance of each motivation reveals that individual motivations seem to prevail over social and environmental ones, in particular in the form of gaining healthy, quality and fresh food, physical exercise and mental relaxation. Then come motivations related to socialization, and then those related to local environment improvement and learning of new abilities and skills.
When asked "What inspired you to start growing your own food?", 80% of the respondents advanced personal motives, such as pleasure, self-fulfillment and curiosity; almost 30% of the gardeners traced the reason for gardening to family tradition. Other cited reasons are socialization, learning new skills and the onset of retirement.
The average annual expenditures for gardening activities show relatively low values, ranging from €20 to €200 with an average €70. Though only 18% of respondents expressed satisfaction over the produce of gardens from an economic point of view, the vast majority of interviewed gardeners declared themselves only partially satisfied, in most cases because of the high incidence of theft of the scarce productions of gardens. Gardeners who participated in the interviews did not tend to grow sufficient food to sustain themselves and their families. However, about a third of the respondents did claim to grow a substantial quantity of fresh produce, and some of them stated that they were self-sufficient in at least some foods through the harvest season. For most of the gardeners the garden produce plays a strictly supplementary role, filling gaps in their diets.
As Scheromm [18] discovered surveying gardeners in Montpellier, our results confirm the presence of a disconnection between the environmentally friendly practices of the gardeners and their habits of food purchase. In fact, despite the vast majority of respondents describing their own method of cultivation using terms such as organic and biodynamic, so much that the sum of the two answers collects about 70% of the responses, only 42% of them preferentially buy organic products. At the same time, almost the 65% of the respondents agreed with the sentence "Organic or biodynamic agriculture is the only proper way to produce healthy food".
Most of the gardeners reported to individually manage the cultivation of their own garden, but almost half of the respondents declare that they are sometimes helped by other gardeners. This relationship of collaboration is reinforced by other dynamics that come with gardening, such as the exchange of seeds and seedlings, the exchange of knowledge and the joint management of tools and shared places.
Results and Discussion
Regarding the MCA results, the MCA function keeps the first two dimensions, which together-after the Benzecri correction [76] -explain 99.16% of the total inertia: the first dimension itself explains 90.38% of the total inertia, while the second one explains 8.78%. Through the analysis of the distribution of the variables and modalities on the two-dimensional plane, we were able to draw conclusions about the meaning of the axes. Figure 1 shows the plot of the component loadings, which corresponds to the positions of the original variables in the two-dimensional space identified by the MCA. Projecting each of the vectors on one of the axes of the two-dimensional space allows us to identify the contribution of each variable to the dimension. Table 4 shows the values of the contributions of each modality to the formation of the two axes; higher values signify great weight in the construction of the corresponding axis.
First of all, we can appreciate that modalities projected on the space identified by the MCA axis are distributed mainly along the first axis, which is the one that explains most of the variance of the sample. First of all, we can appreciate that modalities projected on the space identified by the MCA axis are distributed mainly along the first axis, which is the one that explains most of the variance of the sample.
The first dimension (horizontal) opposes two kinds of sets of motivations with a special focus on psychological well-being: in particular, the positive semi-axis expresses a marked preference for gardening as a means for physical and psychological well-being and learning new skills. At the same time, the modalities expressing a lack of interest in saving money through gardening and positive interest toward the local environmental effects of gardening are located on the same semi-axis. Conversely, on the negative side of the axis are the modalities that show no interest in psychological well-being nor the environmental function of gardening.
The second axis distinguishes two kinds of motivations: on the positive side, increased healthiness of self-grown food and socializing motivations are not regarded as relevant, while on the negative semi-axis these reasons are regarded as important.
With regard to the illustrative variables, only the variable "level of education" is found to be significant and visually appreciable on the plane of the MCA. Its modalities do not seem to be ordered strictly according to one of the two axes, but it can be seen that the highest level of education is associated with the positive side of the second component (low importance for environmental and social motivations), and the lowest level of education is associated with the negative side of the first axis (Yes savings) and the other two modalities that are located on the positive side of the first component. Variables such as age, gender, income and occupation were not significantly represented and were therefore excluded from the analysis.
The first component enlightens two distinct conceptions of gardening: the first one represents gardeners whose commitment stems from the desire to engage in a healthy outdoor activity, with evident effects on local environment and little consideration of economic reasons. The second one represents individuals who engage with gardening more for the yield rather than for other benefits The first dimension (horizontal) opposes two kinds of sets of motivations with a special focus on psychological well-being: in particular, the positive semi-axis expresses a marked preference for gardening as a means for physical and psychological well-being and learning new skills. At the same time, the modalities expressing a lack of interest in saving money through gardening and positive interest toward the local environmental effects of gardening are located on the same semi-axis. Conversely, on the negative side of the axis are the modalities that show no interest in psychological well-being nor the environmental function of gardening.
The first component enlightens two distinct conceptions of gardening: the first one represents gardeners whose commitment stems from the desire to engage in a healthy outdoor activity, with evident effects on local environment and little consideration of economic reasons. The second one represents individuals who engage with gardening more for the yield rather than for other benefits or functions. The distribution of modalities along this axis reveals that only economic motivations are clearly separated from the rest of the reasons for UG, which are located one near the other on the positive side of the first axis.
The second axis distinguishes gardeners according both to motivations related to the healthiness of self-grown food and the inclination to sociality, in particular on the positive side are the modalities "NO Health" and "No Sociality". The distribution of these two modalities on the second component, at a distance from the origin of the axes, reveals that they have been often chosen together by respondents, meaning that gardeners who do not undertake UG for social motivations are also those who generally do not think of their self-grown vegetables as healthier than those purchased in shops or markets.
The components obtained through the MCA were used for the Ward's Hierarchical Clustering analysis, as the procedure requires continuous values rather than categorical ones. Variables included in the clustering analysis were the same as used for the MCA and a three-cluster-based solution was selected, established on statistical criteria and interpretability. Figure 2 shows the projections of individuals grouped by clusters and the centroids of the different clusters, proportional to the number of individuals of each group, on the two-dimensional space identified by the MCA axes. Figure 3 shows the dendrogram and the point at which it has been cut during the HCA analysis; it also highlights the numerousness of gardeners in the different clusters.
In Table 5 , clusters are described according to the most important variables and modalities of each cluster. The value "% CLU/MOD" represents the ratio between the cluster and modality in percentage, "% MOD/CLU" represents the ratio between the modality and cluster in percentage, and "Global" is how much each modality is chosen by the whole sample.
The distribution of the individuals in the three clusters reveals that the first one accounts for 53% of the respondents, the third one for 26% and the second one only for 21% of the sample.
The first cluster includes gardeners who undertake gardening by virtue of its multi-functionality and for the different functions that it is able to provide. In particular, gardeners of this cluster reported high values for motivations related to the improvement of the environment, sociability, learning new abilities, relaxation, exercise and healthiness of garden produce. At the same time, members of this cluster are characterized by a low value for economic motivations. Based on these attributes, Cluster 1 was named the "Confidents" group.
The components obtained through the MCA were used for the Ward's Hierarchical Clustering analysis, as the procedure requires continuous values rather than categorical ones. Variables included in the clustering analysis were the same as used for the MCA and a three-cluster-based solution was selected, established on statistical criteria and interpretability. Figure 2 shows the projections of individuals grouped by clusters and the centroids of the different clusters, proportional to the number of individuals of each group, on the two-dimensional space identified by the MCA axes. Figure 3 shows the dendrogram and the point at which it has been cut during the HCA analysis; it also highlights the numerousness of gardeners in the different clusters. In Table 5 , clusters are described according to the most important variables and modalities of each cluster. The value "% CLU/MOD" represents the ratio between the cluster and modality in percentage, "% MOD/CLU" represents the ratio between the modality and cluster in percentage, and "Global" is how much each modality is chosen by the whole sample. Following, in order of the number of individuals of each cluster, the third cluster includes gardeners who do not see gardening as a hobby, nor as a tool to learn new skills or improve the local environment. On the contrary, these individuals are driven by an economic motivation and face the garden with more marked production intentions rather than for the other numerous garden functions. Due to the great emphasis on savings and the lack of interest in psychophysical well-being gained through gardening, cluster 3 was named "Savers". Members of the second cluster are distinguished from the others for their lack of interest in aspects related to the healthiness of self-grown food and sociability through gardening. These individuals are, in fact, mainly distributed on the second component of the MCA, the one that expresses the social and health-related reasons. As for the first component, individuals are distributed evenly around the axis. The reasons why these individuals undertake gardening activities do not make them ascribable either to the first or the third cluster: the main feature that distinguishes them from the other gardeners is that they seem uninterested in socializing. At the same time, they do not believe the food produced in the garden to be healthier than the food they purchase, and they are also generally well educated with the level of education of a university degree. Due to the lack of emphasis on social motivations and the healthiness of self-grown food, cluster 2 was named the "Individualists" group.
The descriptive characteristics of the individuals in the three clusters confirm their characterization by HCA. The "Confidents" is the best cooperating group among the three clusters. Its members are typified by the highest percentage of people that practice seed and seedling exchanges, which is 72% of the members, compared to 50% for the total sample, and the highest level of people used to get help to carry out the work in the garden by other gardeners, relatives or friends (56% compared to 42% for the total sample).
Concerning the "Individualists", members of this cluster declare to spend the highest amount of money to finance their gardening activities, €151 per year, compared to gardeners in clusters 1 and 3 who declare a very similar average expense of €63 and €56 per year. This could mean that "Individualists" are more interested in experimenting with new cultivations and investing in their activity without paying too much attention to saving money, as is visible from the cluster analysis. At the same time, they are not interested in socializing with other gardeners, since only the 8% of the individualists do that, and they do not ask other people for any help (8%).
The "Savers" group declares the highest values of family needs satisfied with self-grown food (47%) and, as already said, the minimum investment in expenses (€56).
All these elements could be interesting in order to better comprehend gardeners' features and the differences among them in terms of motivations. As a first consideration, it is possible to highlight how the majority of the respondents fall within the first cluster, the "Confidents". This cluster shows a very positive approach in terms of social and environmental gardening benefits and a low appreciation for the economic ones. A second consideration could be made about the "sociality" variable. In fact, the variable "sociality" appears in the modality of "YES sociality" in the first group as one of the main variables influencing the cluster composition, while the modality "NO sociality" appears only in the second cluster, which is composed of only 15 people. This means that this variable has a strong importance only in its positive meaning (YES sociality), whereas sociality is not considered as one of the main motivations for cluster 3, and at the same time it does not appear as the "NO sociality" modality: the "Savers" group merely prefers the economic motivation to the social one but they do not refuse it or reject it as occurs for the "Individualists" cluster. This seems to suggest that the social function of gardening, even in Milan, still represents an important driver for gardeners, as confirmed by the many results highlighted in the literature analysis [18, 23] .
A third consideration, which is strictly related to the second one, regards the "save money" motivation. In fact, the variable "Savings" appears in its positive modality (YES savings) only for the "Savers", while the "Confidents" show, among their main motivations, the modality "NO savings". If it is true that the "Savers" represents only a small number of gardeners, at the same time it is impossible not to highlight the presence of a part of the sample that considers gardening as a way to save money.
A similar consideration could be made for the rest of the variables included in the clusters "Confidents" and "Savers": all these variables appear in the two clusters in their two opposite modalities, except the "sociality" variable, which appears only in the "YES sociality" modality, and the "healthy food" variable, which is included in its negative modality ("NO Health") only for the "Individualists". So, as the "sociality" variable could be considered as one of the main variables characterizing the choices of the respondents, the same conclusion could be drawn for the "healthy food" variable, as proven by many studies [23, [25] [26] [27] .
Conclusions
UG is an expanding phenomenon worldwide, and it is complex, various and widespread. This paper presents a methodological approach which is replicable to different contexts for studying gardeners' motivations and trace profiles. Regarding the main contribution of this work in relation to the results of the analysis in the city of Milan, it is possible to draw some interesting conclusions.
The first one is related to the main motivations that emerged from the study: in Milan, most of the respondents express the desire for healthier food and personal wellness as the driving reasons for practicing UG in the city. As evidenced by other studies [18, 23, 25] , the top three motivations for gardening listed in Table 3 are attributable to personal well-being and one's own pleasure, but they can be linked to the broader category of public health as well. Indeed, the desire for more nutritious fresh produce, exercise, relaxation and food safety, which emerge as the dominant drivers for engaging with UG in the city, represents an important objective with regard to public health issues in urban areas.
Secondly, the only descriptive characteristic of the sample which proved to be significant in terms of MCA is the educational level of the respondents, clearly distributed in the three clusters, as shown in the results. This means that the level of education is still a very important feature in the field of UG, which, among other things, could also impact the approach and motivations towards gardening in Milan.
Lastly, some policy guidance could be suggested. Considering the possibility of producing healthier food and the sociality, it is possible to say that a planning policy that cares to dedicate spaces and projects to foster sociality and participation in UG could certainly be well received by the community of Milan gardeners. At the same time, this kind of policy intervention which focuses on sociality could be accompanied by planning actions that take into consideration the existence of gardeners whose main interest in UG is merely the "food function" of UG. This can be said for some of the cluster "Individualists", who are citizens that practice UG for individual motivations, and for the group of "Savers", who, for need or for personal reasons, are interested in saving money. These gardeners should not be ignored, since the benefits that the city draws from their work are the same as for the others, independently from the reasons that drive them: management of urban green areas, participation in outdoor activities and creation of social entities that operate in public spaces. Moreover, even in cities in developed countries, there are pockets of poor segments of the population that could benefit from the saving function of UG more than others. In particular, considering the amount of studies in developed countries that show how UG represents a coping strategy to save money [12] , on a par with social projects, more initiatives that meet the needs of the poorest population groups should be implemented.
The great emphasis given by Milan gardeners to health-related motivations for gardening should encourage more quality-related interventions, e.g., incentives for soil testing services for gardeners, the development of real-time soil quality map of the city or the study of potential pollutant sources near the gardens. Moreover, pondering the interest of Milan gardeners in exchanging horticultural practice, healthy food, organic production and other UG practices as shown in the survey results, it could be interesting to propose innovative and experimental solutions for new forms of UG, bringing together the different functions of the vegetable gardens as already occurs in other cities around the world. Cities such as Brighton [77] , Cleveland [78] , Vancouver [79] and Paris [28] have already embedded UA and UG into planning policy, and ordinances have been adopted to increase, enable and facilitate UA in its different forms and functions. Finally, this work is a first exploratory step and it sets the stage for subsequent research on the explored topics which still have a wide margin in research.
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